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INTRODUCTION (TESE) to retrieve spermatozoa for IVF-ICSI cycles. The results of the two procedures performed in two separate
The paramount importance of testicular spermatogenehospitals were compared.
sis determination in the evaluation of azoospermic
Results: Diagnostic TEFNA revealed spermatozoa in five patients; identical results in four were found during IVFmales makes adequate testicular sampling imperative.
ICSI cycles. In three patients, only Sertoli cells were found
Sampling methods are also used to retrieve testicular (TEFNA).
Conclusions: There was a very good correlation between
TEFNA is a simple and reliable method for the diagnostic and therapeutic procedures. We suggest that obtaining testicular cytologic elements (2) (3) (4) . The procedure is well tolerated with no complications or adverse effects. Lewin et al. (5) The aim of the present study was to present our 7 To whom correspondence should be addressed at Andrology Unit, experience with testicular sperm aspiration (TESA) reached a minimum diameter of 18 mm, with a peak serum E 2 level of Ͼ2000 pmol/L. Approximately 34 to recover spermatozoa for ICSI, who had previously undergone TEFNA at the Sha'are Zedek Medical Cenhr later, the oocytes were aspirated by the transvaginal ultrasonographic route. For the ICSI procedure, the ter, were included. All participants had azoospermia due to primary testicular failure.
oocytes were treated with 0.5% hyaluronidase (Sigma Chemical, Co., St. Louis, MO) for 30 s to remove TEFNA was performed by percutaneous puncture of the testis with a 23-gauge needle and aspiration the cumulus-oophorus cells. The remaining cumulus complex and the corona radiata were then removed by with a 20 ml syringe attached to a syringe holder (5) . Each testis was punctured at the upper, middle, and mechanical dissection. The oocytes were washed four times in IVF medium (Medi-Cult, Denmark) and then lower poles, and the aspirated material from each puncture was smeared on three slides. One was air-dried and cultured in microdrops of IVF medium covered by lightweight paraffin oil (Sigma) for 1 hr before injecstained with May-Grunwald-Giemsa stain; the second was fixed immediately in 95% alcohol and stained tion. ICSI was performed as previously described (13) . Fertilization was confirmed by the appearance of two with Papanicolaou stain. The first two smears were examined with light microscopy at a magnification pronuclei (2PN), a second polar body, or blastomeres. of 250ϫ. The cells were defined as spermatogonia, spermatocytes, spermatids, spermatozoa, or Sertoli cell groups, and the patients were classified according to RESULTS the most mature seminiferous tubule spermatogenic cell type element present in the testes, regardless of Light microscopy of the sperm smears from the pretreatment TEFNA yielded three groups according the number of aspirates in which they appeared. The third smear was fixed with 2.5% glutaraldehyde, cento the most mature spermatogenic cell element found in the tubule: (1) testes with spermatozoa (N ϭ 5); (2) trifuged at 600g for 10 min onto a 10 mm diameter cover slide, and prepared for scanning electron microtestes with spermatocytes and spermatids (maturation arrest) (N ϭ 2); and 3) testes with Sertoli cell-only scope (SEM) observation at 15.000ϫ (CytoSEM) (7) .
For the ICSI procedure in 1997, no spermatozoa (germ cell aplasia) (N ϭ 3). Comparison of these findings with the results of TESA/TESE showed that in were recovered from the semen sample obtained for reanalysis (using centrifugation at 1800g for 10 min) four of the patients in group 1, spermatozoa were found for IVF-ICSI cycles, resulting in two pregnancies. No on the morning prior to oocyte retrieval, so we proceeded to testicular sperm retrieval by needle biopsy, spermatozoa were found in the remaining patient. One of the three patients with Sertoli cells only, as reported by Craft and Tsirigotis (8) , or if needle biopsy failed, by testicular sperm extraction (TESE) showed on further sperm analysis by CytoSEM very few cells. This patient received gonadotropin treatment (9) . TESA/TESE was performed under general anesthesia and the wet preparation obtained was examined (FSH, Metrodin, Teva, Petah Tiqva, Israel) for six months (14), and subsequent TESA and TESE revealed at 400ϫ as established by Jow et al. (10) . Sperm analysis was performed according to the criteria of the a few spermatozoa for ICSI in three consecutive cycles. The other two patients in this group showed identical World Health Organization (WHO) (11), and spermatozoa were recovered for ICSI as previously results on TESA/TESE to the diagnostic procedure. This was also true for group 2 patients in whom sperdescribed (12) .
Ovulation was induced with a long gonadotropinmatids or spermatocytes were found to be the most mature spermatogenic stage. releasing hormone agonist (GnRH-a) (Decapeptyl,
CONCLUSIONS
able method for demonstrating spermatozoa for ICSI, but material obtained from needle biopsy for a detailed histopathological diagnosis is inferior to that from open ICSI constitutes a major advance in the treatment of male factor infertility (15). Testicular biopsies in testicular biopsies. Moreover, Friedler et al. (20) reported a lower sperm recovery rate after FNA (11%) patients with nonobstructive azoospermia who were previously considered sterile have demonstrated that than after open biopsy (43%) in 37 patients with nonobstructive azoospermia. foci of tubules with normal spermatogenesis may exist alongside tubules with Sertoli cells only and matura-TEFNA is a simple, reliable, and relatively welltolerated procedure for obtaining testicular cytologic tion arrest. These patients are now able to conceive with IVF-ICSI cycles. Even the presence of elevated elements, with no complications or adverse effects (2, 3, 21) . Our findings agree with the study of Craft et FSH levels does not preclude some form of spermatogenesis in these cases (16, 17) .
al. (22) , who also found TEFNA a simple alternative to open testicular biopsy for investigating male subferIn view of the importance of testicular spermatogenesis evaluation in azoospermic males, we compared the tility and for retrieving spermatozoa for assisted conception during ICSI. We recently reviewed our results of pretreatment diagnostic TEFNA with those of TESA/TESE, performed later for sperm retrieval. A very experience with TEFNA and found that since active spermatogenesis is focal or limited to a small number good correlation was observed between the two procedures. Our experience indicates that in azoospermic of seminiferous tubules, TEFNA performed on the upper, middle, and lower poles of each testis is needed patients, a preliminary diagnostic evaluation of the spermatogenic pattern of the seminiferous tubules in both to precisely evaluate testicular spermatogenesis (4, 5) . In addition, since follow up studies of patients who testes is valuable. Furthermore, the use of CytoSEM in patients with the histological diagnosis of Sertoli cells underwent TESA for ICSI-cycle have not shown longterm postoperative complications (23) compared to only on TEFNA, may suggest the administration of gonadotropin in such cases prior to subsequent testicular multiple testicular biopsies, which is associated with sonographic signs of testicular damage (24), TEFNA sperm retrieval for IVF-ICSI cycles, which calls for further prospective-controlled studies.
is the preferred procedure for obtaining testicular samples from multiple sites. Many reports have discussed the role of testicular biopsy before a combined IVF-ICSI cycle for azoosperWe recommend that preliminary TEFNA be offered to all azoospermic patients to avoid unnecessary conmic patients. Tournay et al. (12) suggested that testicular biopsy is predictive only in the presence of normal trolled ovarian hyperstimulation in the female partner for IVF-ICSI cycles. The results of this diagnostic spermatogenesis or germ-cell hypoplasia, whereas complete or incomplete maturation arrest or germ-cell procedure should be discussed with the couple to enable a more precise prediction of their future success aplasia preclude a definitive conclusion. They suggested that it is even possible that no spermatozoa will be found in ICSI cycles. If TEFNA reveals normal spermatogenesis or maturation arrest, cryopreservation may be perin the wet preparation of ICSI when the preliminary histology has shown incomplete maturation arrest or formed, and the couple may safely proceed to IVF-ICSI (25). Frozen testicular sperm may allow for subsequent incomplete germ-cell aplasia. Furthermore, in cases of maturation arrest or germ-cell aplasia without focal cycles of ICSI with or without additional TEFNA. In patients with a histological finding of Sertoli cells only spermatogenesis, there may still be a chance of recovering testicular spermatozoa by sampling more testicular on TEFNA, with or without further sperm analysis by CytoSEM, we offer the male partner three months of tissue during the ICSI-TESE cycle. In a subsequent study, the same authors (18) compared two techniques gonadotropin therapy and then proceed to IVF-ICSI, using TESA/TESE as an optional donor-sperm backfor recovering testicular spermatozoa in 102 patients with obstructive azoospermia: open excisional biopsy up. This policy still needs to be substantiated in a larger prospective studies. and FNA. Although a higher average number of spermatozoa were recovered after open biopsy, there were no significant differences in either fertilization or cleavage rates. They concluded that ICSI performed with testicu-REFERENCES lar spermatozoa recovered by FNA yields results comparable to those obtained with spermatozoa recovered by open biopsy. By contrast, Rosenlund et al. (19) noted 
